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Abstract of JP2002241733 

PROBLEM TO BE SOLVED: To obtain a dye- 
sensitized photoelectric element capable of 
expressing an excellent exchange efficiency, 
to provide a photocell and to obtain a charge 
transfer material used for them. SOLUTION: 
The charge transfer material contains a 
compound expressed by formula (I) (wherein X 
represents O, S, Se or NR3; R1 and R2 
independently represent each H, an aliphatic 
hydrocarbon residue, an aryl residue, a 
heterocyclic residue, 0R4, N(R5)(R6), C(=0) 
R7, C(=S)R8 or S02R9; Y represents H, an 
aliphatic hydrocarbon residue, an aryl residue, 

a heterocyclic residue, 0R4, N(R5)(R6) or X -^t 

SR10; R3 represents H, an aliphatic ^ X - in 

hydrocarbon residue, hydroxy or an alkoxy; R4 ^ ^ '**'n2 " ' " 

represents H, or an aliphatic hydrocarbon " 

residue; R5 and R6 express the same 

meaning as those of R1 and R2; R7, R8 and 

R9 express the same meaning as that of Y 

and RIO expresses the same meaning as that 

of R4). The photoelectric exchange element 

and the photocell have each a charge transfer 

layer comprising the charge transfer material. 
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[004 9] tt:^ J. Am. Ceram. Soc., 80 (12) 3157 
-3171 (1997) ^ZUm^flX ^rtert-7'^;l/b' y 

i^'y^. 2-h-rjyy. 2.6-;w^xy««is«tt^l:^!fe€- 

ffl«i0.05-2MTS)l.. 

[00 5 0] {oyivnm'^mmi 
fg^y-7-^lr#tf*-^, -■Kyv-<7)a?<fKi£^c7)^j£ 
(liK*:^k) ^-frTffifflfSifctr^s. ;i^yv-» 

0^^VWt;§-1tl.Ji-^ti:. "Polymer Electrolyte Re 
views- l^tl/2" (J. R. MacCallumiC. A. VincentcT) 
ftH. ELSEVIER APPLIED SCIENCE) fcie®$n/c-ft^il 



SrisefflfS C i:*^T'# 5*^ #(;;Ky 7^ y nx h y 
St/jJfy 7 -yftt'xy rymt L<mX'^h. yf^ 

(J. Chen. Soc. Japan, Ind. Chem. Sec.) , 46, 779 
(1943), J. Am. Chem. See.. Ill, 5542 (1989), J. Ch 
an. Soc., Chem. Commun., 1993, 390. Angew. Chem. I 
nt. Ed. Engl., 35, 1949 (19%). Chem. Lett., 1996, 

885, atXJ. Chem. Soc.. Chem. Commun., 1997, 545 
iztSM^iiX^^hit-^mmtiZbifiX^liit. » 

mmmm'M i y^i^it L^e0!i{i#gB2ooo-58i4O{c t le® 

^tixiif). ztihh^^mizmmx'^t. 

(0 0 5 1 ] ^y::, n^u-^-com^Rmizj: ^yMt$ 

'jym. ^^yY-)vm. ^ry-fm. 

v^jrv-)vm. ^/I'^yy^, t'<y>-'ys, t 

nLXlkVi-Kmmts:2-^m:l±.<rMM (Ao^^y-ft 

;t-;Jf x/Hb-^ft , a , /3 -^mO- h V Mt-^mF ) X'h 
•9, !|t^2000-17076&i;f|Sl2000-86724{Cie«$nTV^|, 

[0052] {\»iEmmm 

mmmmm-fhz. t ifx% i . 
[0053] {a)^mEmivmm 
:^wmzmm^m^j:^mEimmmt ixa. j. Hag 

en, et al.. Synthetic Metal, 89, 215-220 (1997), N 
ature, Vol.395, 8 Oct. . p583-585 (1998)StAI097/10 
617, #MflS59-194393-^, :»MT5-234681^, 
114.923,774^, #^^4-308688#, *BI#ltm4.764.6 
25^, #^^3-269084-^, #ffiT4-129271-§-, ^^^4- 
175395^, 1fl8¥4-264189-t, ^SS^4-290851-^, WfBB 
¥4-364153-^, #g|¥5-25473-^, #^^5-239455-^, 
#^¥5-320634-^, ^ffl¥6-1972^, #^^7-138562 
•f , ^IB¥7-252474-t, #ra^ll-144773#^tC^§ix 

i>^#J^rsy«^, !^gB¥ii-i4982i^, nm^n-iA 

8067^, #gB¥ll-176489t^fcEI8<?) h U 7 x X U y 

imi^miMtL<m\'^izti-x'^6. tfc. mvm 

ter.. 9, No. 7, p557 (1997), Angew. Chem. Int. Ed. 
Engl., 34. No. 3, p303-307 (1995), JACS. Vol.120. N 
0.4, P664-672 (1998)^^^ia^$i^•CV^S3^yd'^^7 
xy-fL-oll!!, K. Murakoshi. et al.. Chem. Lett. p471 
(1997) iZtmcT)^ y h-D-;U, "Handbook of Organi c 
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Conductive Molecules and Polymers, Vol. 1,2,3.4" 
(NALW/^, WILEYJiJ)!) {C:ie«§ixTV^S--Kl' T-fe-?"!^ 

^ i^ym^mmmmmsas^im i<m 

[0054] jE?Llftj^tf^£ft:tiNature, Vol.395, 8 Oc 
t.. P583-585 (1998){CiB«$itT^^SJ:dfc:Hw?y 

h 3 y h D-;l/-r S ;t«>j3 h U X (4-7"n 1 7 

I - r 5 A's^tfi? p D r yf-t h <D J: p 
^j:ii^iry^'Ji3)Vi'^^-rh^-^imaLtz^ . m 

\m^mwmm<r>r^Tyi^^mm (^mMm<7)n 

«) ^^fa;ti6{cLi((CF3S02)2N)(^J:'3^JSS:»LT 
[0 0 5 5] (b)*|iajE?L«Ki*r« 

2.5evi.±h-c'S)^.ri:*u*?*F*Lv\ ii^c, mmmt 
mfmit-^mm^<r>^ ^yit^tTy^^iumt lv^ 

iSHfiM^ o T < I. -mm. 5eVliLh5. 5eVOTTS) 
IZtfimt L< . $ ^>t4.7eVeU:5.3eVOTT*l.^ 

SIflccOfiaJt LT«CuK CuSCN. CuInScz, Cu{In,Ga)S 

e2, CuGaSe2, CujO^ CuS, CuGaSj, CuInSa. CuAlSej^ 
*W^>itl., COi4'T't>CuIS,t>'CuSCN*W*t<. Cu 

Xii. GaP. NiO. CoO. FeO, BijOs. MoOj. CrjOj^^ffl 

[0056] i2m-^mm^ 

{i)X'mnh^^^m\>^iztizxK>. mmm 

=F(r>^immi^mx'^h. 

[0057] *%BJ<7)3K^«i^{i:, KiMl 

iz^xdiz. mwsio. TMoieo, msTo. m 

mm3o. immvM4ommmtx^j:'o . mm2f) 

&-t^. mmmmm23iinmmmmzm\^&^WM 
(^m-\tmti,<^x'hi. tfz^w^i^m'f'i.z^^^n 



mxw-fimm-b^^&m^ ^mmm:mj . a 
mi fcnf^. ^a. iai4'<^»SJiio. *>f{E^««4o. 

mmzmmLxmMmti:mi:$^?>m (^«) x-f^ 

mmmmifi±k lx^ :^ymmmi)>h*£h 

^■^m'>zms^^^m,mtmf. ±wt^zih 

[0058101 tC^^|gHH<03K^^Sg^tt}V^ 

X. ^mm-ifinwchtm-^. •feS22tJ:otis 
^tifz^mmm-2\^%tsmM2f)\,zxws Ltzmt^ 

<0«^*<¥3lf«IS^^21«oe^fc«§n, $^>tjfetSc 
J: 0 «««10fcf M-f § . Z<r)h% ^n22mm=f-\i 
mimt^j:->X\^h. *«?fifcfeV>T»i. »«jllO*<0 

mmyi^m^22m<mmzm^ . •fe^22*5??4 

^«i40{iiEfiii:UTffi«. ^ix^fim<^m- mt 
\immM\(ihmm2(ib<r>m^. mm20b^wmm 
30i:<ow, mm&wmtnmmmm4Qb<r>m-m) 
xu. mmm3m±i)mmzmm.-^Lx\^x^, 

[0059] {^)mw&mw 
mms^mi. {mnmmm. x\U2)mmm 
a«i<o2«*><i,^rs. (\)<7)i^\i. mnmbLxmi 
^m'&ifi-^-'ft^zwzixhXomm. mm. ±m 
m (e^. ^, ffi, m. » r;ws:^>>i., 

■th^hifiX'^h, ntL\mm\bLX[i^m (a 

±. ±. m. m^. ^i>y. r/p^-n^A. ^yi^ 

m yi^^j^-xxm-^m.m. m^t^x^zy-vm 
7j,tTy^^yiv-rLtzi:,<r>m) ifimfhfih. m 

[0060] «Sttjd#ft^i^iB^*«®v^SJ:v^. W 

[0061] m%mmmi}*h%^wti-i^\iz 

mwmm-M'^'M.mzmmx'hhoymtLw 
mMmzmmx'hht\t. ^mr^^^^m. (400-120 

Onm) cO7K<7)-gBX{i^t^(3fcV^T^$*>'10%JJl±-C 
S>l.^t&S»L. 50%ahT'ftS<7)**»|lL<, 80% 



m 
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[0062] mmmmm.nii^t txi^, a^xxMr 

yi;'>A-XXS!tt (ITO) T**. jgBflS^Wirj 

(TAC) . ^Jtyx^l^yf (PET) . ;KUX 

f-P>"f7;?^-b (PEN) . l^y-J:^ify^",^r^^i 

xi-uy (sps) . ir^^)-73.:z.vvx)vy <Y (pps) . 

;KU;*-.tC^^-h (PC) , ;KUri»l— N (PAr) . ;lf 
Ux;i/7*>' (PSF) . --K'jxxr^wx/i^^^y (pe 
S) . 5 H (PI) , ,i^»JX-T/W S K (PEI) . 

(rm^m},til=yxyi.\ir=7X^ -y 9 <7y%^W i Sit O 
0.01-100gi:-ri.tO*W* Ll\ 
[0063] 5tBB^ilft3y^f^coffi$t^Ttfl.B6<JT^ 

iDif^ L<{±l~5%i:fl). 
[0 0 64] (B)!S^ 

«^ (xjiiETL) SrSftBXo , ^mhm\km . * 

[00 6 5] (1)##* 

m) . ^uvxii^ hmm^hit-^^ (^'?>fkx 

[ 0 0 6 6 ] jff^ L\^±m<r>:^)V-a'yi--\ Hi: LT, 
^J'v. XX. ffilB. ^'>^;^Ty. j^/Wa-i^A. 

Xhayi-^M.^ -iyi^^A. -ty^A, 



i^^ftt Lxtmsn. xry^A. ^r^i^'^A. 

co-tuyitm. fil-'f >i^''>A<7)gS[^b^*<W!>ti 
i.. ^'afcJi. M,0,S,X{iMi,M2,0, (M. Mi&tWljti-e 

[0067] *i*B3K:ffl»r^*imi*<off* LV^M*0!| 

{i. Si. Ti02. SnOj. FeA^ WO3. ZnO. NbjOfe, CdS. Z 
nS. PbS, BizSa. CdSe. CdTe, SrliOfe. GaP. InP. GaA 
s. CuInSj. CuInSejapT*"). J: L<li:TiOj. Zn 
0. SnOj. FezOj, WQ3, NbaOg. CdS, PbS, CdSe, SrTi 
(fe. InP. GaAs. CuInSzXJiCuInSezf *)0. iRftff ^ L 

Ti02C7)4,•c^>7■:^^'— b'MSH^H^70%feU:-^tfTi02 

[0068] 2ts:|&BBtfflV'>Sifi#f4t{i^SB«HT'i>^SS 
T-tJ;>,^A\ Mitnxh, MMnmU. JC^^fUi?-^^ 
y^'>y ^ ^ ^ A^£r)a^*>^>{i^JSH^H*<if t L < , iji^f^s 

[0069] ^«Jm©^<7)SS{i-jK(CnB~^^m<^jr 

h^ibti-d^n^Fcrf^mLmi 5 ~2oonmTj> s 

SLv^. 2SIIJjUi<oaiS^&S^L. 
T t J: < . Z cOJ1^/Jn ^ <, CO ^ X{i25niiiJilT 

X'h I. <o*i» t L < , i^<omi< motuoaTXh h . 

-^Utfflv^Ttiv^. 2aUU:co^?^fWSMsaL^-^S'^L 
Tffiffl-ri.^. -^r«iTi02. ZnO. NbjOsXJiSrTiOaT- 

(i, ZnOtSnOa, ZnOtWOaXtiZnO. SnOz tWOg^cOffl;^ 

^h^mwhziiifix'^h, 2m:}±(7)^mimm- 

t iV^ #t±ieTi02. ZnO, NbjOsXJiSrTiOa^Sgj&J 
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[007 1] ^m.&.'ir'^immt l-c«. 

CO rY)u-y)um<oms r^^mm^ mm) . m 

«j (1995^) mztm<DYji'-y;i'm'¥. #*.**<o 

xmmwfj . txf)h. mss^. m^. 1012-1018 

K (1996^) mztm'^Y)V-Y)i'mti^MtL\\ tt^ 

Degussaii:*^'M^« Lfzmmi:mA^m§L<^t:nmM 
[0072] ^mm-ifmti-^ym^. ±iey 

fcV;P-y;Pffii: LT. Barbe^><7)s^>-i-;P • • 
^. 3157~3171i: (1997^) lztm<7):)fm^, Burnside 

h(oir 5 X m; - • jj-T" • VT- r/i^x. mm. m9 

[00 7 3] (2)imMm'fm 
^i^m.^mm^imiii±izmfit&ui. ^» 
m^'f-(7)mmxiiau^ ymif^mmmm^±izm 

^■ti>iim<^mz. wMcoY/i^-yfi'mw^mm'tiz 

m^Tmizx^iii^^iim(u>m). ^j'^^^s'^ 

X'mm-t^i]m. om. ^oiiMaL?t»K±tci^ 
m-t^^mm-imru:^-^~^\fK^ni,ix±mm^m 

[0074] ^mm-<o-^mm^imts>i}mt i 
Tti, m^c^Yju-'yii'mcomiz. ?ii*:Tf Oit-t* 
i)\^^:ii'oxmi^d:ip'^'^^i-him. ^mwi 
■^tm-mizmmvimTt txvrtii^-t^<r)t m 

[0075] Lxii. yiim^m<r>wkmt^ 

y. 7-thy. T-th-hVfi-. i*i?x^;i.^) t,<mm 

t'^l., ^WlO^. !timizmtX^^Ux.i-uyyu 

mi^mmit Lxm^^xi>x^\ ^Kux^i^y^'j 

tgt^ro, ^(i>i,zmtf^tnz<\,^^mi^m^mis.Lrz'o. 
^mi^m&Mm?:oyha-)i'X'^i><7)x\ ^Ktixf- 



[0 07 6] M^lT^r^^tLTti. rrv^r-i^syj^t 

Lxa-ym. f-ivrm^. ^-i^vyymtLxx. 
r-i-^ym. yi^-Hft^. tJtrrui— i^gyt 

589^fciB^S^lTV^I.V>f-^WN'-a. *I1«fI^26812 
94#. R2761419#. |B|2761791-f ^fclE^c^^X^-f 

x^'xh/P-^-gyjS, fVife^**** 

yd7<n=:kmmi:\tt»>. mi. rtA}R. X^^}-y 

wmw^Lv\ :Hxt,cr>^t^t:>. Wtk&'^^a^yV 

m^izmtx^mm^miLx 

[0077] ^#afii^Jitt*i{=is<5>-r, im<7) 

m^j:h^mm.=f m^^^im^i-ju yy-. ma 
M) ^ti^-fhmMm t^mm^ tti >)-rhztijX'^ 

[0078] --miz^mmmi'mm^ (mmm 

M'^imwissm^mttzibmMnm'^izxh uxt^^ 

"f-mc^m^ a 1 --sou m*** tL<. 2 -25;l£ m*»' i 0 » 

5~100g*«»*L.<. 3^50g*«J: LV\ 

[0079] ^im&firmmit^m^Aiizm^Lt: 
mx'mimw.'Fm±im'fmzm&^^th tthiz. 

ffl«4oriy±7oo"cj.:iT-c-$) 0 , J: •? »^ L < (ilOO-CtJl 

Lm^'mTX'h t . ^cansfti^s«iio4H-ioi^^ajs 

ffi (l?!|;ttf50X;~350*C) -CftSc^Jt^^ifStV^. ffiffi^fc 

«i 5 nmtJtTcO/jNS V ^*^{*:aS^^^Sl. ^iSK-ftiftr 

[00801 jnfiMf^. ¥3H*«a^<o«ffiw^ti:^ 
^i\L^yyA(Mm'^m\'^fzit^p( •v^jas-^zi^'fbf-^' 
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[00811 ^m^'FMii. ^«r)^mmti 

\i\ ^f^mmm.^mi^i¥±icm^Lt:mx'm 
mmii . mmzm ixmi^itx-h i. <7)mt i 
<. ^ i^izi(miiLtx'hi>(Dmtt^\ z(DiMi 

[00 8 2] (3)fe« 

ifix'^hifi. ^w,m¥^m. ^^yfe^. ;K;i'7^ 
&^^j:mtu\ tfz. ^mmff)m-M:mx'^i, 
^m^mmxuM^Lxmmi-^zbA^T^h. ico^ 

c 0 0 8 3 ] ^ d Lfz^m\t^¥f.'mL^<o^m^znL 

T®«|g^JiOW'l.®S^^-&* (interlocking group) 

^^Lx\>^tffimtL\\ ntL\>^m^mbLx\i. 

-COOHS. -OHa. -SObHS, -P(0)(OH)2SS.y-OP(0)(0 
^X'h-Gmm. -P(0)(OH)2«at^-OP(0)(OH)2S*^ 



m'^^r:i^~^-mm^thm^<r)3;:o\>zm^i^ 
[ 0 0 84 ] KIT. JS3feStCffl<'^'5llf* Lv^tiJSfe^S- 

4537-^. 115084365-f-, |nl5350644-^. |3I5463057#. US 

525440#. !^¥7-249790-t. ^t«¥10-504512^. W09 
8/50393-^. !RFffl2000-26487-f^tiB»COi,<?D*i^(f ^> 

[ 0 0 8 5 1 § ^it:2|s56Hj-cfflv>S;kf-'>Amfe* 

{iTfB-«i^(II) : 

{Ai)pRu(B-a)(B-b)(B-c) • • • (II) 

\.zj:y)mixh<r>mtL\\ -j|^(ii)4»> A,{iix 

\±2m<rm\iL=}-'kmL. ntL<\m. SCN, H^O, Br. 
K CN. NCO, SeCN, ;3-i^'^ hyfg^*, xa-^I!^^ 

^:Effl^-CfcS, p{40~3<^agRT'ftS. B-a. B-bS 
i;fB-c(i'?-iim»i{cTta:*B-l~B-lO<^v>-fn*>fci 

[0086] 




(0087] 3^-i~B-io>f, Ri 1 ii^iimm^xtmmm 
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(^^, Wk^) X'{>i.\\ B-a. B-b^iyB-c{i|5l- 

[0088] ifemmfe^c7)»^ U<<^ft#:«^WT(CS^ 
•tifi. ^mmiZix(^l,zm^^fihi:>(7iX'\i^j:\,\ 
[0089] 
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J^^2 



(Al)pRu(B^(B4)(M 
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SCN 
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R-8 


CI 
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SCN 
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CN 
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SCN 
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[0090] 



me] 



(ei) )0 2-24 1733 (P20 0 2-133 



f 



R-14 




HOOi 



R-15 



R-16 




.COOH 



HOOC COOH 
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R-17 



HOO 



HOOI 




HsC CHs 



[009 1] {b)j(^y&m 

-67285^, 1#BB5F11-86916#. ^$R5Tll-97725^. 
Tll-158395-t. !»i?¥ll-163378#, !^S§T11-214730 



COOH 



-26487^. E&H1#m92411^. |S|911841-tZitX|5l991092 

[0092] 
(fl:l7] 



m 
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M-1 




M-2 



Q:VCH-CH-^ 



CjHb 



M4 



M-S 



[0093] 



M-e 




CO2H 



C02H 



M-7 



(n)C3H7AH7{n> C3H7(rrtC3H7{n) 



CHa 



H3C 



CONHCH3 CONHCHs 



IM-8 



HOaCX^ O OH kAcOaH 



[0094] (4)*Sft8iS^^Ofe?g<7)®« 
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[0095] *iR#c7)fes«i. f&^im'^Mzmmzj: 

[0096] fe^O^HSMJi. #fL«^«s«fiifflR 
<O^W.W» ( lm2 ) ^ti'OO.Ol'^mnaol ft l(Om 

^zmhm!m^i)^+'^i,zni^tii,. zinzni. 

tzi^ui. mwnztmxm^'^dcoifimLw tm 
mm. ^mm^miz7Hi}^\mi-?><7)^mni>rz 

'cmx^^K'&.mcom^mnocomt 

[0097] (5)#^<*SKS^cr)5!ia 

?^±iB-«i^{i)tcj: m^tih^-^mxm 

mFf-b-^{i)\,zi ^mtihit-^^hhv^m 
m^^mmmML. m.mz^wmi^f-i.z-'m. 

{l)f,Z^*)miXh^-^t^\mLX\^Xij. iK«LT 

^^^j:<xmh^j:\.\ ttz ^hhmfmm^'thi t 

mL<iiimA±72fmm. x mt L<momjL 
±2mmiikfH<7)m. ~m(i)izx<omtL&it-m(r) 

< t i> 1 &m^^-^6 z b ^wm-ti, . 
[0098] ^mLm^conmizm^^i-m: 
{D^zxom^tL^it'^mi: r«ia^b-^(i)j bm 
m^-^Mim. ±smmmm¥imt.zm^^h~W(. 
i^mi^zi (ip*>^i:^ti(i) ) bmrnx- 

hKi. mm.i\L-^m\)<r>§.wmbLx\i. ±.mt-^m\) 
<r)mwmbnm<r>ij<r>ifimwhtLt. mLit-^{\)b 

[0099] mmt-^wmt L\MW.\,zii\^x 

TOiaa, -N(R5)(R6), -C(=0)R7^V^ti-S02R3Sr»L, 

w li^ti^tmi-izmt u mmizmu^&m^ 



tmmizt5ifi,Ybmm<^t<r>^mi-. 

[0100] Umit-^MD^i: mt Lv«tcijv^ 

{i^^#'vT0 6Pigs-^Ls Y!{/i*^M^. emmi 

iSlsSv^{i-N(R6)(R6);&fj-f. id-c. Rs&Wti-eti-e 
[0101] mit-^MDcrm^zMt Lv\mcfcv\ 

Yj&f-N(RS)(R8)^^-f, R»2iWtt 

[0102] mmit-^m(i)co&hm i\mmt,zii\^ 

[0103] JOa-fb-^tldXiX. Ri . R2SIX/3^{4Y± 

LTJi. -C(=0)OR\ -P(=0)(OR')2. -S(=0)2 0R\ -0 
R\ -B(0R')2, -Si(Ri')(R>2)(Ri3)^*W^>ni., R' 

xf-;i.^) ^^L. R", Ri2aWl'3 

^0 -5 *>^-^ < fc 1 1 o(iT/U^;P:t^ ^-axfi^Noy y 

Ji^-c*)!., tTt, xmtLummmbLxii. -c(= 

0)OR' . -P(=0) (OR' )2Rlf-Si (Ri • ) (Ri 2) (Ri ^)ifimfh 
fl. ^ L < ti-Si (Ri 1 ) (Ri 2 ) (Ri 3 * . 
[0104] iiliaJrJt-t^f^tiSSi^i, 3fe^J^^ 

v\ m.i\L-^i\)\mm<,zmmLf^mm m 
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(4. W;t{fElectrochiin. Acta, 40 , 643-652 (1995)1^ 

^^ixx^i^hxrV'-jMx3^)>-:^m.'^^ xju^m 
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±M<r,l 0 {z. ±n^mm'f-(r)\^iWmi,imi,z-^h't 



[0122] ll2{:S^-t-«jS{4. SBB?»®ilOai:igBg 
*fflSIIB»40at<OSC, !S3K120tmi^jlSa30i:S- 

JS'J-FllSrigtt, ^<0±{cSBg«®I10aSrigft, T 
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(^6) )0 2-241 73 3 TP2 00 2-3a6« 



J^^2 



m.^'j^-)mMmmhfixm. ^w^(r>^^m 

[0126} 

{mm\ axT. :¥.m^mim\,zX'>xmsfi\iz'm 
[ 0 1 2 7 ] iiiiai 



1. -mit^^ym"^^^ 

. z <r)-!>^m3iz-miti- ^yizMix mM.%co^ 

jdl. m-^ixmi^mmfz. 
[012812. ^^isiMu^zMit^^ymm<m 
fig 



M^tTt. ~m^^^y<m^mm&/m^X'h'o. 
m<DWf-m2uviX'h^tz, mm-f^. ?^aiu, ;u-f 
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1 {^yX2±{zmmfm3mmLfzhcr)) . 

[0 13 6] 5. msm!iim<7)m^ 



- (orieiitssAMi.s) m-rztizj:<ommyem 
4$-a7t. z(o^it(mBHim\amiizt3\>'>xvmi/ai^x' 
h-ofz. ±^(r)Xoizmtif::^^n;mm=f-<mm'& 
^^^(omzis^-xhimtxnmbi. z<o% 

[01371 





mm 








1%) 


mm 


ft 


C-1 


T-l 






PE-1 




5.3 


c-2 


T-1 






PE-2 


(1) 


6.2 


C-3 


T-1 






PE-3 


(5) 


6.3 


C-4 


T-1 






PE-4 




6.1 


C-5 


T-1 






PE-5 


(24) 


5.5 


C-6 


T-1 






PE-e 




5.2 


0-7 


TA-1 






PE-2 


(1) 


8.7 


C-8 


TA-I 






PE-4 


W 


6.6 


c^a 


TA-2 




{6)/TBP 


PE.2 


(1) 


7.0 


c-10 


TD-t 


(1) 




PE-2 


(1) 


6.0 


c-11 


TD-2 


P) 




PE.2 


(1) 


7.0 


C-12 


TD-3 






PE-2 


(1} 


7.0 



[0 1 3 83 mJ:OBB^>*^^J:a{^, -)!e^(I)T'« 



S^^^K:-2tC-7&yc-9~C-12<OJtlS5. ifeWCMt 
^ixhi^-^X^mtt:ib t J: ►JHfc^ja^^JiSii 

[013 9] mm2 



)Vr--'OJ^m.-^m-uzmtX)vj-~'^Amw^m-\ 
^twwiiie^iitwitisitRfc. m^mm-i:^^ 

Ltz. fe*®«?g+cOfe*<OilS«S 1 xlO-^mol/l b L 



ttfz, 

[0140] iaftg»3 

. l-x^;P-3-;< S :/V U A f h ^ D 
.Kl^-h (Y6-2) ^0.65«ol/l«^iBSt<irSJ:dt:» 
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